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Dear Sir: 

I, Michael C. Kiefer, declare as follows: 

1 . I am an inventor of the above-referenced patent application, and as such am 
familiar with the claimed subject matter. I have read the Office Action dated December 3, 1996 
and understand that the Examiner would like to see evidence that CDN proteins of the claimed 
invention 1) accumulate intracellularly 2) are in a form that is available and bindable by 
antibodies made against recombinantly expressed CDN protein and 3) are present in sufficient 
quantity for detectable binding to antibodies. The following experiments were performed at my 
direction and show that CDN proteins are present in sufficient quantities and are recognized by 
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antibodies raised to recombinant CDN protein. A copy of my Curriculum Vitae is attached as 
Exhibit 1 . As shown in my curriculum vitae, I am eminently qualified to supervise these 
experiments and to interpret the results. 

2. Recognition of CDNs h v anti-CDN a ntibody: Experimental protocol. 

In these studies, the molecular basis of the effect of interferon-y (IFN-y) to increase the 
sensitivity of some cells to tumor necrosis factor-a- and anti-Fas antibody-mediated cell death 
was analyzed. A human colon adenocarcinoma cell line, HT-29, was treated with IFN-y and the 
expression of various genes and proteins involved in apoptosis was measured. In the 
experiments described herein, the protein designated Bak is identical to the protein referred to as 
CDN in the instant invention. 

In an attempt to identify genes that may be involved in the increased apoptotic sensitivity 
of HT-29 cells, the protein levels of various apoptosis modulators were analyzed before and after 
IFN-y treatment. Whole cell extracts for Bak, Bax, Bcl-2 and Bcl-x analysis were prepared by 
lysing 1 x 10 7 HT-29 cells in 200 jlxI of IX phosphate-buffered saline (PBS) containing 1% NP- 
40, 0.5% Na-deoxycholate, 0.1% sodium dodecyl sulfate (SDS), 1 mM phenyl methyl sulfonyl 
fluoride (PMSF), 10 |ig/ml leupeptin and 1 |ig/ml aprotinin for 10 minutes at 4°C. Lysates were 
centrifuged for 10 minutes at 1000 x g and supernatants were saved. For the protein 
determinations, lysates from HT-29 cells were quantitated by the Bradford assay. The samples 
(25-100 |ig protein/lane) were resolved by 15% SDS-polyacrylamide gel electrophoresis 
(PAGE), transferred to nitrocellulose and incubated for 1 hr in blocking buffer (PBS containing 
5% milk powder and 0.05% Tween-20). For Bak analysis, the blot was incubated for 1 hr with 
rabbit antisera directed against Bak in blocking buffer followed by a 1 hr incubation with anti- 
rabbit IgG-peroxidase conjugate (1 :2000) and then developed using the ECL method 
(Amersham). The anti-Bak antisera was generated in rabbits using purified recombinant Bak 
produced in yeast and used at 1 :5000 dilution. The anti Bcl-x, Bax and Bcl-2 antibodies were 
used as recommended by supplier (Santa Cruz Biotechnology, Inc.). The results obtained are 
depicted in Figure 1. 

3. Results . 

Northern blot analysis of bcl-2 family members had revealed that bak mRNA levels were 

induced after 16 hr of IFN-y treatment, whereas the levels of bax, bcl-x, and bcl-2 mRNA were 
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unchanged. Bak protein levels also increased in HT-29 cells following IFN-y treatment as 
shown by Western blot analysis (Fig. 1). At time zero, Bak protein levels were low but 
detectable. 

The increase in Bak protein reflects the corresponding increase in Bak mRNA levels. 
Both Bax and Bcl-x protein levels remain unchanged following IFN-y treatment which is 
consistent with their constant mRNA levels. 




Fig. 1 Western blot analysis of Bak, Bcl-x and Bax protein levels. HT-29 cells were treated with 200 U/ml IFN-y. At zero, 6 or 16 
hours after treatment, cells were lysed and 25-100 u,g total protein was loaded per lane onto a 15% SDS polyacrylamide gel. After 
electrophoresis, the proteins were transferred to nitrocellulose filters. After blocking the filters, antibodies to either Bak, Bcl-x or Bax were 
added and allowed to bind. After washing the filter, peroxidase-labelled secondary antibodies were added and, after washing, detected by 
enhanced chemiluminescence, using a kit (Amersham). 

The experiments described herein demonstrate that CDN proteins are intracellular 
proteins and can be detected in cell lysates. The experiments further demonstrate that antibodies 
generated using recombinant CDN protein produced in yeast can recognize CDN proteins in cell 
lysates, but not Bcl-x or Bax. These antibodies therefore recognize CDNs, but not other 
members of the bcl family tested. 
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I hereby declare that all statements made herein of my own knowledge are true and that 
all statements made on information and belief are believed to by true; and further that these 
statements were made with the knowledge that willful false statements and the like so made are 
punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the United States 
Code, and that such willful false statements may jeopardize the validity of the application, any 
patent issuing thereon, or any patent to which this verified statement is directed. 
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MICHAEL C. KIEFER, Ph.D. 



PERSONAL 

Home address: 
Home phone: 
Business address: 

Business phone: 

EDUCATION 



401 Wright Court, Clayton, CA 94517 
(510) 672-3576 

LXR Biotechnology Inc., 1401 Marina Way South, Richmond, CA 
94804 

(510)412-9100 



1983 Ph.D. Biochemistry 

University California, Davis 

1976 Concurrent Undergraduate 

University California, Berkeley 

1974 B.S. Zoology, Graduated with Honors 

University California, Davis 



CAREER EXPERIENCE 



3/93 to 3/97 

2/96 to 3/97 
3/95 to 1/96 
3/93 to 2/95 



LXR Biotechnology Inc. 

Richmond, California 

Vice President, Molecular Biology 
Director, Molecular Biology 
Senior Scientist 



Responsible for preclinical molecular biologial research and development, including strategic 
decisions, budgeting and research planning in the following areas: 

— Gene Discovery: Identification, cloning and characterization of novel apoptosis-related genes 
and validation as important therapeutic targets. 
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— Signal Transduction: Identification and characterization of apoptotic pathways involving novel 
genes and drug leads discovered at LXR. 

— Assay Development: Design and development of assays suitable for high-throughput screening 
of small molecule libraries with the goal of isolating compounds that modulate the apoptotic 
activity of genes, gene products and other lead drugs discovered at LXR. 

Responsible for molecular biology presentations: l)to pharmaceutical companies and other 
potential investors; and 2) at international scientific meetings. 

Manage and direct a research group of 12 scientists, including 5 Ph.D.s. Research has resulted in 
1 issued patent and 5 patents pending. 

7/87 to 2/93 Chiron Corporation 

Emeryville, California 

2/91 to 2/93 Senior Scientist 

8/87 to 1/91 Research Scientist 



Primary responsibility was discovery research in the areas of bone growth and differentiation. 
Utilized novel and standard cloning techniques to isolate cDNAs encoding new growth factor 
receptors, bone growth modulators, proteases and malarial antigens. The genes were expressed in 
yeast, baculovirus or mammalian based expression systems and the functions of the purified 
recombinant proteins were analyzed in appropriate in vitro cell based assays or in vivo animal 
models. 

Research resulted in three issued patents and two patents pending. 

1/86 to 7/87 E.I. Du Pont de Nemours & Co., Medical Products & Immunology 

Glenolden, Pennsylvania 

Visiting Scientist 

Responsible for cloning and expressing genes involved in T and B cell differentiation and 
function. Primary emphasis was in utilizing cDNA expression vectors and expression systems 
which, in conjunction with differential cDNA screening, allow identification of the following: 
1) Genes that are involved in T cell activation in response to interleukin 2 (IL-2); 2)pre-B cell 
specific surface antigens; and 3) lymphokines and lymphokine receptors. Other work included 
characterization and sequencing of two pre-B cell related cDNAs and gene transfer of the IL 2 
receptor constructs into fibroblasts for structure/function analysis. 
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10/83 to 12/85 Basel Institute for Immunology 

Basel, Switzerland 

Staff Scientist 



Studied the molecular biology of T cell lymphocytes. Primary emphasis was the isolation and 
characterization of T cell specific genes including the T cell receptor. Approaches included 
subtractive cDNA cloning of T cell specific mRNAs. One T cell specific cDNA was further 
characterized by restriction enzyme analysis, Northern and Southern blot hybridization, DNA 
sequencing and chromosome mapping. The cDNA was expressed in bacteria as a fusion protein, 
purified and injected into rabbits to yield antisera that detected the protein in T cells. 

10/81 to 9/83 U.S. Department of Agriculture, Plant Virology Laboratory, 

Plant Protection Institute 

Beltsville, Maryland 

Postdoctoral Researcher 



Investigated the mechanisms of viroid replication and pathogenesis. Approaches used were the 
following: 1) Comparisons of the primary and secondary structure (derived by computer analysis) 
of viroids that display a wide range of symptoms in tomato. The sequence of two viroids were 
determined by direct enzymatic RNA sequencing and chemical sequencing of cDNA clones. 
2) Analysis of viroid replication and pathogenesis in tomato, using as inocula, potato spindle tuber 
viroid and tomato apical stunt viroid cDNA clones, and chimeric and mutant derivatives. 

10/76 to 9/81 University of California, Davis, Dept. of Biochemistry 

Davis, California 

Major Professor - Dr. George Bruening 
Doctoral Researcher 



Investigated the molecular basis of plant resistance to virus infection using a resistant variety of 
Vigna unguiculata (cowpea) protoplasts and cowpea mosaic virus as a model system. Techniques 
used included liposome mediated delivery of viral RNA into protoplasts, ELISA assay, Northern 
blotting, in vivo radiolabelling of protein and nucleic acids, gel electrophoresis and fluorescent 
antibody labelling of virus infected protoplasts. 
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12/75 to 9/76 University of California, Berkeley, Dept. of Biochemistry 

Berkeley, California 

Research Professor - Dr. Michael Chamberlain 
Predoctoral Researcher 

Investigated early transcriptional termination in bacteriophages T3 and T7. Techniques used 
included in vivo radiolabelling of virus specific proteins, gel electrophoresis and phage and 
bacterial selection and growth. 

10/74 to 9/75 University of Freiburg, Institut fur Biologie III 

Freiburg, West Germany 

Research Professor - Dr. Gerd Hobom 

Predoctoral Researcher 



Duties included purification of restriction endonucleases, restriction mapping of bacteriophages, 
growth and purification of defective bacteriophage lambda and agarose gel electrophoresis. 

3/73 to 9/74 University of California, Davis, Dept. of Biological Chemistry 

Davis, California 

Research Professor - Dr. Robert Traut 

Undergraduate Researcher 

Investigated the specificity of ATP and GTP dependent protein kinases with respect to their ability 
to phosphorylate ribosomal proteins of Escherichia coll Techniques used included ribosome 
purification by zonal centrifugation, two dimensional gel electrophoresis and enzyme assays. 

TEACHING EXPERIENCE 

9/77 to 7/80 University of California, Davis, Dept. of Biochemistry and Biophysics 

Davis, California 

Teaching Assistant 

Led discussion sections in undergraduate biochemistry laboratory and lecture courses. 
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PUBLICATIONS 



1. 

2. 

3. 
4. 
5. 

6. 
7. 

8. 

9. 
10. 

11. 



Issinger, O.G., Kiefer, M.C., and Traut, R.R. (1975). Specificity of ATP-dependent and 
GTP-dependent protein kinases with respect to ribosomal proteins of Escherichia coll Eur. 
J. Biochem. 59, 137-143. 

Kiefer, M.C., Neff, N., and Chamberlain, M.J. (1977). Transcriptional termination at the 
end of the early region of bacteriophages T3 and T7 is not affected by polarity suppressors. 
J. Virol. 22, 548-552. 

Bruening, G., and Kiefer, M. (1981). Control of immunity to cowpea mosaic virus. In 
Proceedings of Symposia, IX International Congress of Plant Protection, /, 225-228. 

Kiefer, M.C., Daubert, S.D., Schneider, I.R., and Bruening, G. (1982). Multimeric forms 
of satellite of tobacco ringspot virus RNA. Virology 121, 262-273. 

Cress, D.E., Kiefer, M.C., and Owens, R.A. (1983). Biological activity of cloned potato 
spindle tuber viroid cDNA. In Plant Infectious Agents - Viruses, Viroids, Virusoids and 
Satellites, HJD. Robertson, S.H. Howell, M. Zaitlin, R.L. Malmberg, eds. (New York: Cold 
Spring Harbor Laboratory), 160-164. 

Cress, D.E., Kiefer, M.C., and Owens, R.A. (1983). Construction of infectious potato 
spindle tuber viroid cDN A clones. Nucl. Acids. Res. 77,6821-6835. 

Eastwell, K.C., Kiefer, M.C., and Breuning, G. (1983). Immunity of cowpeas to cowpea 
mosaic virus. In Plant Molecular Biology, ARCO-UCLA Symposia on Molecular and Cell 
Biology, R. Goldberg, ed. (New York: Academic Press), XII, 201-21 1 . 

Kiefer, M.C., Bruening, G., and Russell, M.L. (1983). RNA and nucleocapsid 
accumulation in protoplasts resistant to cowpea mosaic virus. In Plant Infectious Agents - 
Viruses, Viroids, Virusoids and Satellites, H.D. Robertson, S.H. Howell, M. Zaitlin, R.L. 
Malmberg, eds. (New York: Cold Spring Harbor Laboratory), 106-1 10. 

Kiefer, M.C., Owens, R.A., and Diener, T.O. (1983). Structural similarities between 
viroids and transposable genetic elements. Proc. Natl. Acad. Sci. USA 80, 6234-6238. 

Kiefer, M.C., Bruening, G., and Russell, M.L. (1984). RNA and capsid accumulation in 
cowpea protoplasts that are resistant to cowpea mosaic virus strain SB. Virology 757, 371- 



Goridis, C, Hirn, M., Santoni, M.-J., Gennarini, G., Deagostini-Bazin, H., Jordan, B. R., 
Kiefer, M., and Steinmetz, M. (1985). Isolation of mouse N-CAM-related cDNA: 
detection and cloning using monoclonal antibodies. EMBO J. 4, 631-635. 
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12. Hammond, R.W., Kiefer, M.C., Cress, D.E., and Owens, R.A. (1985). Probing viroid 
structure-function relationships by site-specific mutagenesis of infectious cDNA. In 
Molecular Form and Function of the Plant Genome, L. van Vloten-Doting, G.S.P. Groot, 
T.C. Hall, eds. (New York: Plenum Publishing), 387-398. 

13. Nemazee, D.A., Studer, S., Steinmetz, M., Dembic, Z., and Kiefer, M. (1985). The 
lymphoproliferating cells of MRL-lpr/lpr mice are a polyclonal population that bear the T 
lymphocyte receptor for antigen. Eur. J. Immunol. 75, 760-764. 

14. Owens, R.A., and Kiefer, M.C. (1985). Cloning of viroid cDNA. In Recombinant DNA 
Research and Virus, Y. Becker, ed. (Boston: Nijhoff), 293-304. 

15. Snodgrass, H.R., Kisielow, P., Kiefer, M., Steinmetz, M., and von Boehmer, H. (1985). 
Ontogeny of the T cell antigen receptor within the thymus. Nature 313, 592-595. 

16. Huppi, K., D'Hoostelaere, L., Kiefer, M., Steinmetz, M, and Jouvin-Marche, E. (1986). 
The context of T-cell receptor gamma chain genes among wild mouse species. 
Immunogenetics 24, 304-308. 

17. Owens, R.A., Hammond, R.W., Gardner, R.C., Kiefer, M.C, Thompson, S.M., and Cress, 
D.E. (1986). Site-specific mutagenesis of potato spindle tuber viroid cDNA. Plant Mol. 
Biol. 6, 197-192. 

18. Traunecker, A., Kiefer, M, Dembic, Z., Steinmetz, M., and Karjalainen, K. (1986). 
Rearrangements of T cell receptor loci can be found only rarely in B lymphoid cells. Eur. 
J. Immunol. 16, 430-434. 

19. Neeper, M.P., Kuo, L.-M, Kiefer, M.C, and Robb, R.J. (1987). Structure-function 
relationships for the IL 2 receptor system III. Tac protein missing amino acids 102-173 
(Exon 4) is unable to bind IL 2. Detection of spliced protein after L cell transfection. J. 
Immunol. 138, 3532-3538. 

20. Palacios, R., Kiefer, M., Brockhaus, M., Karjalainen, K., Dembic, Kisielow, P., and von 
Boehmer, H. (1987). Molecular, cellular and functional properties of bone marrow T 
lymphocyte progenitor clones. J. Exp. Med. 166, 12-32. 

21. Kiefer, M.C, Bauer, D.M., Young, D., Hermsen, K.M., Maslarz, F.R., Barr, P.J. (1988). 
The cDNA and derived amino acid sequences for human and bovine matrix Gla protein. 
Nucl. Acids Res. 16, 5213. 

22. Kiefer, M.C, Bauer, D.M., Barr, P.J. (1989). The cDNA and derived amino acid sequence 
for human osteopontin. Nucl. Acids Res. 17, 3306. 
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23. 



Power, M.D., Kiefer, M.C., Barr, P.J., Reeves, R. (1989). Nucleotide sequence of human 
mitochondrial cytochrome c oxidase II cDNA. Nucl. Acids Res. 17, 6734. 



24. Richards, S., Bucan, M., Brorson, K., Kiefer, M.C., Hunt, S.W. I., Lehrach, H., and 
Fischer-Lindahl, K. (1989). Genetic and molecular mapping of the Hmt region of mouse. 
EMBO J. 8, 3749-3757. 

25. Barr, P.J., Mason, O.B., Wong, P.A., Gibson, H.L., Kiefer, M.C., and Brake, A.J. (1990). 
Yeast expression; secretion and intracellular systems. In Recombinant Systems in Protein 
Expression, K.K. Alitalo, M-. Huhtala, J. Knowles, A. Vaheri, eds. Elsevier Science 
Publishers B.V.), 37-46. 

26. Kiefer, M.C., Saphire, A.C.S., Bauer, D.M., Barr, PJ. (1990). The cDNA and derived 
amino acid sequences of human and bovine bone Gla protein. Nucl. Acids Res. 18, 1909. 

27. Kiefer, M.C., Stephans, J.C., Crawford, K., Okino, K., and Barr. P.J. (1990). Ligand- 
affinity cloning and structure of a cell surface heparan sulfate proteoglycan that binds basic 
fibroblast growth factor. Proc. Natl Acad. Sci. USA 87, 6985-6989. 

28. Reeves, R., Spies, G.A., Kiefer, M., Barr, P. J., and Power, M. (1990). Primary structure of 
the putative human oncogene, pim-1. Gene 90, 303-307. 

29. Schild, D., Brake, A.J., Kiefer, M.C., Young, D., and Barr, P.J. (1990). Cloning of three 
human multifunctional de novo purine biosynthetic genes by functional complementation 
of yeast mutations. Proc. Natl. Acad. Sci. 87, 2916-2920. 

30. Zapf, J., Kiefer, M., Merryweather, J., Masiarz, F., Bauer, D., Born, W., Fischer, J.A., and 
Froesch, E. R. (1990). Isolation from adult human serum of four insulin-like growth factor 
(IGF) binding proteins and molecular cloning of one of them that is increased by IGF I 
administration and in extrapancreatic tumor hypoglycemia. J. Biol. Chem. 265, 14892- 
14898. 

31. Wise, R.J., Barr, P. J., Wong, P.A., Kiefer, M.C., Brake, A.J., and Kaufman, R.J. (1990). 
Expression of a human proprotein processing enzyme: correct cleavage of the von 
Willebrand factor precursor at a paired basic amino acid site. Proc. Natl. Acad. Sci. USA 
87, 9378-9382. 

32. Barr, P.J., Mason, O.B., Wong, P.A., Lee Ng, C.T., Kiefer, M.C., and Brake, A.J. (1991). 
Heterologous expression in Saccliaromyces cerevisiae and other yeasts. Proceedings of the 
6th International Symposium on the Genetics of Industrial Microorganisms, H. Heslot, J. 
Davies, J. Florent, L. Bobichon, G. Durand, L. Penasse, eds. (Societe Francaise de 
Microbiologic), pp. 95-105. 
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33. Kiefer, M.C, Masiarz, F.R., Bauer, D.M., and Zapf, J. (1991). Identification and 
molecular cloning of two new 30 kD insulin-like growth factor binding proteins isolated 
from adult human serum. J. Biol. Chem. 266, 9043-9049. 

34. Barr, P.J., Mason, O.B., Landsberg, K.E., Wong, P.A., Kiefer, M.C., and Brake, A.J. 
(1991). cDNA and gene structure for a human subtilisin-like protease with cleavage 
specificity for paired basic amino acid residues. DNA and Cell Biol. 10, 319-328. 

35. Kiefer, M.C. Baird, A., Nguyen, T., George-Nascimento, C, Mason, O.B., Boley, L.J., 
Stephans, J.C.; Valenzuela, P.V., and Barr, P.J. (1991). Molecular cloning of a human 
basic fibroblast growth factor receptor cDNA and expression of a biologically active 
extracellular domain in a baculovirus system. Growth Factors 5, 1 15-127. 

36. Kiefer, M.C, Joh, R.S., Bauer, D.M., and Zapf, J. (1991). Molecular cloning of a new 
human insulin-like growth factor binding protein. Biochem. and Biophys. Res. Comm. 
775,219-225. 

37. Kiefer, M.C, Tucker, J.E., Joh, R., Landsberg, K.E., Saltman, D., and Barr, P.J. (1991). 
Identification of a second human subtilisin-like protease gene in the fes/jps region of 
chromosome 15. DNA and Cell Biol. 70, 757-769. 

38. Zapf, J., Schmid, C, Kiefer, M., Guler, H.-P., and Froesch, E.R. (1991). In vivo models of 
IGF binding protein (IGFBP) regulation with possible relevance to their physiological 
roles. In Modern Concepts of Insulin-Like Growth Factors, Proceedings of the Second 
International Symposium on Insulin-Like Growth Factors, E.M. Spencer, ed. (New York, 
Elsevier), 591-605. 

39. Kiefer, M.C, Ishihara, M., Swiedler, S.J., Crawford, K., Stephans, J.C., and Barr, PJ. 
(1991). The molecular biology of heparan sulfate fibroblast growth factors receptors. New 
York Acad. Sci. 638, 167-176. 

40. Gibson, H.L., Tucker, J.E., Kaslow, D.C., Krettli, A.U., Collins, W.E., Kiefer, M.C, 
Bathurst, I.C, Barr, P.J. (1992). Structure and expression of the gene for Pv200, a major 
blood-stage surface antigen of Plasmodium vivax. Mol. Biochem. Parasitol. 50, 325-334. 

41. Ishihara, M., Tyrrell, D.J., Kiefer, M.C, Barr, P.J., and Swiedler, S.J. (1992). A cell-based 
assay to evaluate the interaction of heparin-like molecules and basic fibroblast growth 
factor, Anal. Biochem. 202, 310-315. 

42. Kiefer, M.C, Schmid, C, Waldvogel, M., Schlapfer, I., Futo, E., Green, K.M., Masiarz, F. 
R., Barr, P.J., and Zapf, J. (1992). Characterization of recombinant insulin-like growth 
factor binding proteins -4, -5 and -6 produced in yeast. J. Biol. Chem. 257,12692-12699. 
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43. Ishihara, M., Kiefer, M.C., Barr, P.J., Guo, Y., and Swiedler, S.J. (1992). Selection of 
COS cell mutants defective in the biosynthesis of heparan sulfate proteoglycan. Anal. 
Biochem. 206, 400-407. 

44. Conover, C.A., Kiefer, M.C, and Zapf, J. (1993). Post-translational regulation of insulin- 
like growth factor (IGF) binding protein-4 in normal and transformed human fibroblasts: 
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Stack, R.J. (1993). The structure and biological activities of a heparin-derived 
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46. Conover, C.A. and Kiefer, M.C. (1993). Regulation and biological effect of endogenous 
insulin-like growth factor binding protein-5 in human osteoblastic cells. J. Clin. Endo. 
Metab. 76, 1153-1159. 

47. Rohan, R.M., Ricciarelli, E., Kiefer, M.C, Resnick, C.E., and Adashl, E.Y. (1993). Rat 
ovarian insulin-like growth factor binding protein-6: A pituitary dependent theca-interstitial 
selective species with limited antigonadotropic activity. Endocrinol. 132, 2507-2512. 
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truncated insulin-like growth factor (IGF) binding protein-5 in osteoblast-like cells. 
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specific insulin-like growth factor (IGF)-dependent IGF binding protein-4 protease in 
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chromosomal gene and promoter for human insulin-like growth factor binding protein-5. 
J. Biol. Chem. 269, 10891-10898. 
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Mountz, J.D. (1994). Protection from Fas-mediated apoptosis by a soluble form of the Fas 
molecule. Science 263, 1759-1762. 

54. Conover, C.A., Durham, S.K., Zapf, J., Masiarz, F.R., and Kiefer, M.C. (1995). Cleavage 
analysis of insulin-like growth factor (IGF)-dependent IGF-binding protein-4 proteolysis 
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